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Boi , observations where certain claims were found unsearchable (Continuation of item I of first sheet) 

Th, s national search report has not been estabhsh ed in respect of certain Cairns under Anicle 17(2)00 »or tne renowns reasons: 



1 ' D £c2e N they relate to subject matter not required to be searched by this Authority, namely: 



1 D SaSey relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3 ' D b^eftey are dependent claims and are not drafted in accordance with the secon d and third sentences of Rule 6.4(a). 
i Box II Observations w here unity of invention b lacking (Continuation of item 2 of frst sheet) 
1 This International Searching Authority found multiple inventions in this international application, as follows: 

T^I^^tS^^ ^ i^^^^ l! and those of claims 2 and 3 relat f 

to Srocesse? f or ?he Reparation of the intermediates, while the inventxons o 
^? a imt !o to 12 relate to processes which each correspond only to part of the 
claims 10 ^o 12 reiaxe V and the object ive compounds 

steps constituting the P* oces * 12 and the compounds used in the processes thereof 

foaf ,, rp in common with the inventions of claims 1 to 9. 

As described above, this application contains two inventions, i.e., claims 

1 to 9 and claims 10 to 12. 

1. E| As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2 . □ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3 ri As only some of the required additional search fees were timely paid by the applicant, this international search report 
' only those claims for which fees were paid, specifically claims Nos.: 



covers 



n No required additional search fees were timely paid by the applicant. Consequently this intern 3 " 
U Te^rch reSt is restricted to the invention first mentioned in the claims; ,t ts covered by chums Nos, 



Remark on Protest □ The additional search fees were accompanied by the applicant" s protest. 

|~| No protest accompanied the payment of additional search fees. 

Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992) 



I 



V 



Mr' 



°\ 



if i 



PATENT COOPERATION TREATY 

PCf 



RECEIVED 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT M 0 7 IW1 
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Applicant's or agent's file reference 
PH-1007-PCT 



(PCT Article 36 and Rule 70) 



SeeNotificationofTransmittaloflnternational Preliminary 
FOR FURTHER ACTION Examinat i 0 n Report (Form PCTAPEA/416) 



International application No. 

PCT/JP00/05561 



International filing date (day/month/year) 
18 August 2000(18.08.00) 



Priority date (day/month/year) 

03 September 1999 (03.09.99) 



Applicant 



ASAHI KASEI KABUSHIKI KAISHA 



t z — — — ? ,-nsr by ,ws ,n— ~ A "° nw 

and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



sheets, including this cover sheet. 



u:rui\ i wiisuw ~» ■ 

a u autmfxfs i e sheets of the description, claims and/or drawings which have 

S Section 607 ofthe Adn.ini»«i»= lns.uct.ons ™ta lh. PCT). 



These annexes consist of a total of 



_ sheets. 



3. This report contains indications relating to the following items: 
j ^ Basis of the report 

II O Priority 

U1 Q Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

[\7| Lack of unity of invention 
V Reasoned statement under Article 35(2) novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 



VI CD Certain documents cited 

vii Q Certain defects in the international application 

viii □ Certain observations on the international a PP lication 




Date of submission of the demand 

18 August 2000(18.08.00) 



Name and mailing address ofthe IPEA/JP 

Facsimile No. 
Form PCT/IPEA/409 (cover sheet) (July 1998) 



Date of completion of this report 

24 July 2001 (24.07.2001) 

Authorized officer 
Telephone No. 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP00/05561 



I. Basis of the report 



1 . With regard to the elements of the international application:* 
| | the international application as originally filed 
the description: 

pages *' 60 



, as originally filed 
, filed with the demand 



pages 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



1,3,7-12 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



2,13,14 



filed with the letter of 26 February 2001 (26.02.2001) 



| | the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



_ , as originally filed 
, filed with the demand 



filed with the letter of 



2 With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language _ _ wn1 " 1 

[ | the language of a translation furnished for the purposes of international search (under Rule 23 . 1 (b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

f | contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 

□ 



4. 



The amendments have resulted in the cancellation of: 

| | the description, pages 

DK] the claims, Nos. 4^6 

I | the drawings, sheets/fig _ 



f— I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
I 5. | — | beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to 

in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. JO 
and 70. 17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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IV. Lack of unity of invention 



1. In response to the invitation to restrict or pay additional fees the applicant has: 
I I restricted the claims. 
[X] paid additional fees. 
| 1 paid additional fees under protest. 
I | neither restricted nor paid additional fees. 

□ This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68. 1, 
not to invite the applicant to restrict or pay additional fees. 



3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 
1 1 complied with. 

not complied with for the following reasons: 

See supplemental sheet for continuation of Box IV. 3. 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 



all parts. 

I I the parts relating to claims Nos. 
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Supplemental Box 

(To b e used when the space in any of the preceding boxes is not sufficient) 
Continuation of: IV . 3 . 



The inventions set forth in Claims 1, 9 and 13 are 
inventions of processes for producing compounds defined 
by Formula (1) in Claim 1; the inventions set forth in 
Claims 7, 8 and 14 are inventions of compounds used as 
intermediates in the production process disclosed in 
Claim 1; and the inventions set forth in Claims 2 and 3 
are inventions of processes for producing said 
intermediate compounds. The production processes 
described in Claims 10-12, on the other hand, are merely 
steps forming part of the production process described in 
Claim 8, and the target compounds and compounds used in 
the production processes differ from those described in 
Claims 1-3, 7-9, 13 and 14. Therefore, the inventions set 
forth in Claims 10-12 do not have a special technical 
feature in common with the inventions set forth in Claims 
1-3, 7-9, 13 and 14, and the present application does not 
fulfil the condition of unity. 

The present application thus embraces two groups of 
inventions, set forth in Claims 1-3, 7-9, 13 and 14, and 
in Claims 10-12, respectively. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 
Novelty (N) 

Inventive step (IS) 
Industrial applicability (I A) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



2, 7-13 



1, 3, 14 



9 



1-3, 7, 8, 10-14 



1-3, 7-14 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 

Document 1 
Document 2 
Document 3 
Document 4 
Document 5 



Document 6 
Document 7 
Document 8 

Document 9: 



WO, 99/01431, Al 
WO, 97/25311, Al 
FR, 2515177, A 
EP, 30030, Al 

Aust. J. Chem. (1975), 28 (5), pp. 1023-30; 
especially p. 1028 
EP, 73516, Al 
EP, 431943, A2 

Chemical Abstracts, Vol. 54, 13041, 
paragraphs b-f (RN 13425-36-0) 

WO, 97/20789, Al & JP, 9-157196, A & JP, 10- 
130289, A & JP, 9-157228, A 



Explanation 

Documents 1 and 2 disclose the production processes 
described in Claims 1 and 3; therefore, Claims 1 and 3 are 
not novel and do not involve an inventive step. 

Documents 1-8 above do not disclose the invention 
set forth in Claim 2; therefore, said invention is novel. 
However, Documents 1 and 2 disclose a process for 
producing a compound of Formula (6) by asymmetric 
reduction of a compound of Formula (7), and use of a 
complex of a metal such as ruthenium or rhodium in 
asymmetric reduction is also known, as disclosed in newly 
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cited Document 9; therefore, the invention set forth in 
Claim 2 could be deduced easily by a person skilled in the 
art and said invention does not involve an inventive step. 

Documents 1-8 do not disclose compounds described in 
Claim 7 or 8; therefore, the inventions set forth in 
Claims 7 and 8 are novel. However, Documents 1 and 2 
disclose compounds described in Claims 7 and 8 wherein the 
nitrogen atom is not protected, and protection of reactive 
groups such as amino groups is a conventional technical 
means commonly adopted when carrying our chemical 
reactions, so that preparation of compounds described in 
Claims 7 and 8 does not require special inventive skill. 
Therefore, the inventions set forth in Claims 7 and 8 do 
not involve an inventive step. 

The invention set forth in Claim 9 is not disclosed 
or suggested in Documents 1-8, and is novel and involves 
an inventive step. 

The inventions set forth in Claims 10-12 are not 
disclosed in Documents 1-8; therefore, these inventions 
are novel. However, Documents 6 and 7 disclose 
chlorination of acetylbenzene and other compounds by 
sulphuryl chloride, and hydrocarbon solvents are used as 
reaction solvents for various reactions; therefore, a 
person skilled in the art could easily conceive of the 
inventions set forth in Claims 10-12 and said inventions 
do not involve an inventive step. 

The invention set forth in Claim 13 is not disclosed 
in Documents 1-8; therefore, said invention is novel. 
However, as mentioned above, a person skilled in the art 
could easily conceive of protecting the amino group, and 
hence a person skilled in the art could deduce the 
invention set forth in Claim 13 easily from the inventions 
disclosed in Documents 1 and 2. Therefore, the invention 
set forth in Claim 13 does not involve an inventive step. 

Document 8 discloses compounds described in Claim 
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14, but without specifying optical activity. However, 
since there is an asymmetric carbon present in said 
compounds it is obvious that optical isomers exist, and 
these can be separated by conventional optical resolution, 
so there is substantially no difference between the two 
inventions. Therefore, the invention set forth in Claim 14 
is not novel. Moreover, Documents 1-3 disclose compounds 
which differ from the compounds described in Claim 14 in 
the halogen constituting substituent group B; however, 
substitution of halogens with other halogens is 
conventional practice within the chemical field, so that 
preparation of compounds described in Claim 14 does not 
require special inventive skill. Therefore, the invention 
set forth in Claim 14 does not involve an inventive step. 
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H-*^y-^l/-2— <)V***/) =*)V\ ] 7^y- 1 - (4-7D*-3-^bD 
yai^AO :n#y_, k fci^O^W^U^J^UT^tf^n*. 

£^> ( - SflcWtw-tt^ (3) Wt^WZM^-tZt, (±) -2 - [N-^V^V- 
N- [2- (9H-*/^!/-;i/-2-^M^» ] 7^7- 1 - (3-7S 

y^oux.^) jr^y-;K (±) -2 - [N-^>^-N- [2- (9H-»!/- 
^-2-^VM-=^» ] 7^ 7- 1 - (3-7^y-4-^>^;l/^t/ 7 ai- 

;],) :n#y-,K (±) -2- [N-'O^lz-N- [2- (9H-*W-^-2- 
-Ol/**^) oi^l/] ] 7^y- 1 - (3-7^-4-^DD7x-;W ^ y _ ;k 
(±) -2- [N-^>^-N- [2- (9H-M^/-;i/-2- x*- 
^3 3 (3-7^y-4-yD^yai^;i/) x#y-;k Sitf*©**** 

3*tft>n5. £ £{1. (R) -2- [N-^>^-N- [2- (9H-M/^/-/K 
2— jL+M ] 7^y-l- (3-7577x^) x*y-;k (R) - 
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2 _ [N-^V^V-N- [2- (9H-M^/-^-2--fM^» X**] ] 7 

= y-i- (3-y^y-4-^>^*^>:7x^;V) x#y-;k (R) -2- [N 
-^v^;v-n- [2- (9H-*;w^/-;v-2->fM^» X*-;V] ] 75^-1 

_ ( 3_ 7 5;-4-^DD7x-;W X*y-;k (R) -2- [N-^V^-N- 
[2- (9H-*^< % /-^2--fM^) x^;H ] (3-7^- 

*«#l*> »fl)«6i^** B*BWFflW* 11 ^ 2B0M8 * 
2000-80826 #«J:tf©WI^^ 

»*Mb^***u n-^nbVK i-yne;k n-^;k i- 

7*/k s-y^k t-7^;k *>*>k ^*^>MTOattltt*fc«4»tt«©T^# 
H&tSZtf. *s*u7u*K i/*w?*K *s*n«**M *,*u~*f* 

ttttKltt. ^V^VS, 7x^;H, 3-7x^Dt>i, 4-7x^7"^ 
fcit>* (1-^7^) **/Hk 2- X^;va, 2- (2-*7 
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±B©HW(1), (2), (3), (4), (5) , *?J:tf (6) ©4Mfc^tttz*j 

eene)^rMP. G. M. Wuts)?,, -f> * 

-^>»t^(Protective Groups in Organic 
Synthesis, Wiley-Interscience Publicatio 

n) ) iztm 2 tiT v ^&%}(D7fmm ^htiz ^jA^>^s©^ACfc^T^ 

7x;-;k:^u, a*, l ~5m*JUWttm*isti&. £©sa6tt. 
?K **J-)^ **J-A#mtf!>tk N, N-^fM;i,A75K^tl^j 
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wm&mtvT&, ?miti-hv^A, tk^^u^a. mm^-vv^A. m 
m*m*anz. zco^mt. mn. -20-1 5 o°c, wc, o~ 10 organ?** 

1 ~ 5 m 1 ggaseai^sns. z(DRmi*Jkmzm%rFx*'ifz>nz>i)K ^mmt ut&, 

©ElfcttjH*, -10-10 O'CT'fT*^ 0>JAl£ l ~ 2 4B$HRffi£i*-5Cl 

■7- h u * a. tk^L7> y * Ame>i&m*fpm-$-&. uptk^-ts c t tc<t y ff? c fc**x? 
-2 0~ioo°c, o~5 ot;garo^i-5wfc***r*u<» 08*fcl i~ 

75y|6C!>R8H£®JKfi®lt-ISUTJi. (0!l*t£ ^'J-> (T. W. Green 

e) , VyV (P. G. M. Wut s) h. ^Df^f-f^ tf))/—-?* -<> # 
— y lyV-t^T. (Protective Groups in Organic S 
ynthesis.Wi 1 ey-Int e r sc i ence Publ icat ion)) 

cfctaoiists;i:* s t'ts. fmv>&m&& mtT^>^nvx. mm. 1-2 
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eeda) ^^"^ *^ mh-J-(J.Org.Chem.) 
4 9#, 2 0 8 IK 1 9 8 4^fc\k tf^-^b ( S . Gubert)^ islsti/X 
(Synthesis) 4*. 3 1 8E 1991f) Kffif^Tl^^fcft^BHB 

So 

©0>j*Wf>*is. flu ?wm&znbim%.i?nzt,(Dx%<. itGm&mmtz. 

-*« (1) ©Yb^ftfcUTfcfc 2- [N- [2- (9H-M^/-^-2->f;W 

2- [N- [2- (9H-M/^/-;V-2-^^^>» x^;p] ] 7 ^y_ i - [ ( 4 
-k KD^>- 3 - ^^^ajci^7§ y) ~7jl-)V\ 2 - [N- [2- 

(9H-M/V-;K2-^W» x**] ] 7^-1- [ (4_^p D _ 3 _ 
^^/kt,-;P7^) :7^-^] x*y-^ 2- [N- [2- (9H-*W- 



l 0 
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-«3£ (i) <D4ti$mm?z*%w<owmi3m^ 

BP*>, HK (7) ©fls^ftfeSKcLTHtt* (6) CADkK'JVtff*. *WT?7 
^y*ftT, HBW (5) »ive-«* (9) T* 

= hD««7EU hbw (3) T*^*7=y>«#f**£dtt*wk 3&csi*« 

HttsS (7) 0Mt£&fck -JKsS do) 

o 

aA' 8 (10) 

(H. G. Garg) fe, *7 fr*** V+MXt^-U. Ch 

em. Soc. C) 4«, 6 0 7*. 1 9 6 9¥) KE*©B^fc*tt©^fctt^« 

-JKsS (10) Ofb£W±. R ,l *J«WfOlHlt (7^HUyf-tt») % 

fbli. ilS^^^^^b^J^^{i^b^J^ffiv^tT9wi:^-e^S. Wfl^Biib 

gK*b\ muzm mmy^-vi* #y^nyn, ^wo°- 2 . 
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£7^ -#5$ (7) <D{b$mX (8) 

O 




R ll-J^ (8) 

-«5S (8) 0ft6ttfi. R 1J ^7J<^?*/c(i^iI^©^^^|S n D a (ICN7 

^n^>j|f©iA l:jJ . t^IS (T^KU^^ttS) ©4' -/NDT-trh7^y>^ s ± 
IB ®M<D0kftTT'- h mt-t Z> Z. £ iz «fc 0 JRfrc IS. R" «M^ti^|(BS®i 

-*w (6) ©ft^nitt, ±e-«w (7) (oit^m^. &to<om.7tmz^xmjt-t 
in*&, (6) ©Yk^»tc*fUT, mn, o. 5-3^;vss*^$ns. d 

feU, MS, l-5mlTO^nS^ *j»tt*S(St^C^ ( 7 ) ©ft 

wi:3W*Lv^jfcLTfti^n*. d©sjs^ -2o-5o°a mz. o°c~ 

ot-tZm&lZl^ #«©*$* (Mtmh. m*J& Chem. Pharm. Bull., 
4 3#, 7 4 8E 1 9 9 5**fcfcJJ«R^ *:7* 7*U*> 
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y-^Xx-f (J> Am. Chem. Soc. ) 11 8#, 2 5 2 11. 1 9 9 6^) iZ 
WO9 7/2 0 7 8 9§im «flPP9-l 5 7 1 9 6^£*K±ntf. ^ b 

x^;k yotf;K i-ynnVK 7>;k t-7>;k ^>^K ^3->;k 
f®7;v^;vi, i/^D^ntVK S/9w7*M t/^u^>^-M */9U^*i/M&o 

[ (s,s) — n— ( P - wvx>7Jki->-;w -i,2-^7x-;vxfi/v^7^>] 
^>-tf>;^-^Alt#, C (s,s) -N- (p-b;n>^*=;W -1,2-^7 
x-;l/^kV^T^V] (p-^» ^f-9A«#, [ (s,s) -n-^vtjv 
1 , 2 -yy x-;W3i^ l/ >^'7 ^ >3 ^>-tf>;Vx— 7 Algfc [ ( s , s ) - 
N _ b 7 ;1,#P** VT^V*-^- 1 ,2-^x^l/Xf l/^>'75>] ^i/f 
f--7A$g#. C (S,S) -N-^^>7.;Wi-N-;l/- l,2-^7x-;Vxfl/V^75 
>] (p-W» ^T=fA«», C (S.S) -N-^>-tf>*^*-;l'- 1,2-s; 
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7xs*lf|/>^ 5 >] (p->>^» Jrr^VASHK [ ( S ,S) — N— (p-7 

fr*u*yM>s*)Vfr=.M) -1,2 ->>'7x^jQ^i^>i;7^ >] ( P » ^ 
C (S,S) -N- h V 7 i5? >7M-;l/- \,2-Vy^-)VJL^- 

1^>*T3>] (p—>*» ^-x-^Afi^ [ (S,S) — N— (p-^h^>>^>-tf 
>*;tofc=;l0 -1,2-^7 x^xf 5 >] ( p - >>p< » ;l^x7 

[ (S,S) -N-^^>7.;^— ;]/- 1,2-^*7 i-;Hfl/>^7?>] ^^PV 
)\rr-*?Atm s [ (S,S) -N- (p-h;^>^;l/^;U) -l,2-^7x-JH 
fU»*75V] *f*V^)V7--yAmfc HK'J K- [ (S,S) -N- (p-h;lx 
>*JWv=;W - l , 2 - >>*7 xx^xf i/ ><^T ^ >] tVHf V^ 1 ? Afgft:, b K V 
K- [ (S,S) -N- (p- b;i/x>7v;V/ixxi;v) - i > 2 ->>*7 i-;i/xf i/vj;7§ 
>] (p— ;U-r- UKU K- [ (S,S) -N-**>x;M^l/- l , 
2-^7xx;l/x^l^>*7i*>] ^>-t">;^-»>Aft^ fcHU K- [ (s,S) -N 

- h V 7)V*u* $ is^jifc-ji- 1,2- v y¥7 5 >] ^ v > ;l/-r 

t H y K — [ (S,S) -N-*Zy*)Vfr-)l>-\,2-y7x.-)\,3--f-V 
>^T^>] (p— A^-^Aftf^ HK'J H- [ (S,S) -N-^>-t'>x;l/ 
1 > 2 -^7ix;Hfi,>i;75>] (p » ;i^-^ASS#:, b H y K 

- [ (S,S) -N- (p-7;k*n^>^7>;l/*xi;!,) -\ 2-Vy ^—JUJL^- V > 
->*T^>] (p-^» ^fx-)Am, b K y K — [ (S,S) -N-h»j7^D^ 
Z >*Jl*-})s- 1,2- S/*7 xx;i, ^ v yVT ^ >] ( p - » 7 Algfo 
kHUK- [ (S,S) -N- (p-> h^^V-tfv^;^-^) -l,2-^7;c^ 
x^lx>>>* T ^V] (p—>*» JlT-UAmfc, bh*y K- C (S,S) -N-**> 

- C (S,S) -N- (p-h^x>^;u^-;v) - 1 f 2 -^7x^xf i/>^75 >] 

^OD- [ (S.S) -N- (p-h/PXV***^) -i, 
2-y7xx;l,:n^>:>'7=: >] /^>-tf>;^- xy Afgflc, ^DD- [ (S,S) -N- 
( p - h ;l/X>7Jl/7fcx;V) - 1 , 2 - ^ 7 ix;Hf 1^ 5 >] ( p - ->p< » 
-7A^#:, 7DD- [ (S,S) -N-^^>^-^- l,2-j;7x=^I/> 
S^T5>] *>tf>;lo^*A»fts 7 D D — [ (S,S) -N-hV7;WD^>7^ 
1 , 2 ~^7 xx;Vx^ 1/ >V7 ^ >] ^ V >;l/-rx7 Aftfo ^DD-[(S, 

S) -N-**>;ui/*x;i,- 1,2— >*7 i-^i/>$;7§>] (p—>*» 
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-tfAf&ffc ?UU- [ (S.S) -N-^V^VTJU*^- l,2-^7x^ifW 
>^7=->] (p-S/^V) ^x-^Afg^ *DD- [ (S,S) -N- (p-7^*0 
/<>-tr>yUl/*-;V) -l^-^x^Hfl/^T^y] (p-W»/l^-W 
IK^ ^dd- [ (S,S) -N - h'J 7;^d^^ 1 ,2-^7xx;vx 
fUvi ?7=V] (p-^» ;Vx-*7Afm^ ^on- C (S,S) -N- (p-*b 

^^>-t*>^;^-^) »i,2-5;7x^x^i/>*/r?>] ( P -^» 

i7A$g#, ^nn- [ (S,S) - N - ^ 3? >7^M-;v- 1,2- ^7 xx;vxf 1/ >^>* 
75 >] *$/*l/>>kr=*A«Kfc ^PO- [ (S.S) -N- (p-WWXVTJV*- 
A0 - l,2-^7xx;l/Xfl/V>>7r/]^^l'WVfx7Ai#f(Dl, 2-^7 

[Rh (nbd) ,]C1 0 4 (5$*, nbdll ) * E R 

h(nbd)Cl] 2 ^ [Rh (cod) CI] 2 cod J*. **P***-1. 

(2R, 3R) -2, (^i-;l/^7^y) -e^O [2, 2, 

1] A7h-5-x> (BS^; (R, R) -NORPHOS) , (R) -5, 5' -V* 
h^>-4, 4' , 6, 6' 5;7xxMa7^-2' -W9 

U^yM^y^J-l, 1' -t'7xx;V CBSS ; (R) -MOC-BIMOP) , 
(R) -5, 5' 4' , 6, 6' -t^?***-2. 2' -fc'* 

^DA^ta7^7)-l, 1' -tT7i=;K«B»; (R)-Cy-BIMOP), 
(2S, 3S)-1. 4-fcT*[bT* <4-*h*f-3. 5-^Wx=*) 
^ y] _ 2 , 3-0-- fV^Dlfy7 ? >-2, 3-^V^*-/H**I (S, S) 
-MOD-DIOP) . (2S, 3S) -1, (*;7x=A^7-f yO -2, 

3 _0-^y7DfiJf>-2, 3-"7*^>^-^ inm-, (S, S) -DIOP), 
(2S, 3S) - 1 -i/7xxM7x7-f ^-4-^>7DA^>M77^y-2, 3 
-0-fV7DfUr>-2, 3--7*^V^-^ tfW ; (S, S) -DIOCPK 
(R) -1- [ (S) -1' , 2-fc** (^7xxM77-fy) 7xD-t-;H X.* 
y-^ (R&R; (R) - (S) -BPPFOH) , (S) -1- C (S) -1' , 2-fcT 
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7, (^7i-;l/^7^^) 7xDt-;l/] (S) - (S) -BPP 

FOH) % (IS, 2S)-1- (^7i-MX7-fy) -2- [ (^7x-M^7 
->^D^>*> [Ifcffc; (S, S) -PPCP) , (1R, 2R) - 1 - 

{Vt/^u^i/)v^^y^ j) -2 - [ (^7i=A*X7-r;) ^n^> 

[»; (R, R) -CP CP) *%!I^^n-5 0 

tt«ai(D4r7^ajW (->*- 1 -7^y-2— -f>£V— *5 lutes'* - 
1 -7^-2-fh7n-;i.) 0^fiT, (7) (DftGValttfyyr-MTtttt 

&*>&£ls\mtl;Tmft>tl2>. ZftbOEtmt. Xffi (A»yb (R. Hett) fe, 
ji—y? ZfU^T. V-V—?- 7>K f-f^D77"^>h (Org. Proce 
ss Res. Dev. ) 2# % 9 61, 1 9 9 8^, ifc6v>fi. fb7AKn> U# 
— X (Tetrahedron Letters) 3 9^, 1 7 0 5K. 1 9 9 830 (I 
IBttO^CttoTfrAtf J: i \ 



fc#£Ll^fcLT3Stff>nS. wO^JSli, $M {f^Z/h (H. C. Brown) , 
^ ^r^^hU- (J. Org.Chem. ) 5 4i, 15 

7 7 Jt 1 9 8 9^) tw8a|fc©^£(rtjeoTff^««J:v\ 

LTfck #J*J£ [Ru C 1 2 (p ->>^ » ] 2 cD;l/^-^A|g#:i:, TEHK* (13) 



R 4 f£p-h^x>*;l,*-;i^ &S^f£^:*>;^*-;i^&;rfo ] "C: 




(12) 




(13) 
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// 





(14) 



It 

^ ( 7 ) ©>fb^i:LT(i, B*^II^T^£fc©a^C#£U^JfcU 

xm-fbnz. ztibvELfcit* xmm&b. v^-i-jv r*v*y 

)\, y-y-fx^-f (J. Am. Chem. Soc. ) 1 1 8i, 2 5 2 1 H, 1 9 9 6¥) 

-15^; (7) flMb^S:, 1, 2-^x^;V^W>^T^>->'V7 1 -^A^CJ: 
y^3Kn&-*-*IURl/ , Ctt. 1£®*£©#2ET. HBW (7) ©*t£*fc**«IMb**i: 
%fi**-«:titfJ:v\ ft*. -«5£ (7) ®^®i:^L/t, 0. 0 0 l ~ lte 

l-^n/v-^k 2 - y v -;i#©7^3 b y x 

HD^yX ffi'JVlKim^^n. #ti#*L<ii. 1 / 1 0 0~ 1 0 0/ 1 co^Jfc 
Ux^-;VT5>©3>^^^^®^in*^^^ *«©£***. -SSsS (7) 

r-trbx 2-^y>fo7-bbv^ wm^M wm7*)vm 

->'x?-;ioL--x;k fb7bHD77X 1, 4 >«®x--r;i*© 
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So 

££Jft#& (7) cD4b£VdlzttLT. m%o. l~i 0 011%gg»^ 

-2 0t~£jfig&T-f5fJbft5. SJ&fltlWfcUTfcfc. 0. 5~1 O0gjfirCf?*>*V5. 0 

2*«Mk*yi>A, zkM^hy^A, zk$Hky^«7A, ?aj* h3->h\ tjU^a t 
—tStA (7) ©^D^rhx -fl£5$ (14) ©;kf-^A®i, fcJ;t»'^^ 

aK9vcTaKc-rn««k< % (7) ©^ti^u-t, i^^i/ssj&i^ sim. 
o. o5~o. zm^jvm&mm^ti^. -m^ (7) ©ft^c^it, ^7>n it 

-5o~5orgg*^j^$ns e ^(^^u<(^ -2ot~iiagst- 

W*. (l 2) ^>VVkV^7>7x-f;^nD,i<7>^T3S7n-rn««t<, -IS 

* (7) (Dte&mizMLT* mmmux w& i~i o^;ng^$M„ 
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SwfcCi'J#f)nS. fiP*>. {BIAfcStltt (J. P. Co 1 lman^ 7";V # 

y T^U*> WXr-f- (J. Am. Chem. Soc. ) , 121 

4 6 0-4 6 II, 1 9 9 930 KEtt©3fi*K J: 0, rfrSR© 3 b D*^W> (7 

y * 3 Km&&&#>\'7 * y >*H**JB^iMfr*<&- ^ &r3®# 
^It^-fis^: (5) o^b^a* 4 *?)^. 

s-Kiu, (6) <D<b&yafrb'&bftz>. #j*.t£ ^zj-^uw 

T)Vu-)V^ *SvSi7-bbX 2-:/*^ V&£07-feb>^©J«fl"K -Ms* (6) 

7m.vcf h y ^ a, *®tfb# y * a& f>ns. 

(4) T^snSft^lllittraft^*'^ *ft^«l±. HHsS (5) ^3 

bubo, nnttim. mz&**;-m 2-?u*j-m wm&K 

A7^b\ N, N-^WthTSK ^ *^>l'7JM^> h\ ^A*7>, 3>^P 

uw^ji:bT^ift>n-5o ^©ffiffls^u-cti (5) -e^sftsft^tti g& 
^y, a*. 5~i oomi5gj^*%'j^$ti6. -ass* (5) -e^snsfb^teK *5<fctf 
-$5$ ( 9 ) x*m2ti&<t&®i*> m^jvm&m-ts u < ti-igss ( 9 ) 
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-»5S (9) •WStiSftetttt. &ftMb^»-e**i«75> (NH 2 -CH 2 CH 2 
-OA' ) («rBPP9-2 4 9 6 2 3#CE««nfc^a5KJ:y^«) *«HSR*£j: 

m^>'jvmiz^xT^Mtirni^\ mm mTtmr^Mt^z^xix 
^xt)^\i \t(Dmvmx -mt^x^ut, »«. i~i. stt^ugjftwy* 

*kLTfct -*T5>lg*fcU, itS. lO-lOOmligmmS. CCDS 

-mr^>izMLx. mm. o. oi~o. lte^i^a^sns. $t>^ cos 

S!li££LT, (9) <D4b-&m& A' -OH^t,2liT^T'§5. IP*,, & 

*Wfc«W>A' -OHtl, 2-^D^>fctfi|S S1 t, (1 J) 

Br\^^ 0 -A' (11) 

a' -ohm, 2-^0^1^^^ m**, awaatjWET. 

A' -OHK»Lt3-l 5tfHBA«ttWBt*Ik**4U\ «**UTN, 

2 0 



WO 01/17962 ^ ^ PCT/JPOO/05561 

y;k s>yjA, fh^tHD^^vwif^n. i&s^L-ct*. fttt^u^A, ^ 

^bV^A. TKifcft^by^A, tKSE^U^A, b»jxW5X fcfy$>X *SS<fc 
^HJ^A. -7-hU^A^ A' -OH(l#LTl~5{g^gSN£ffl-tS 

£fc*9GP*U\ iMli^^d A' -OHlg*fe«J, m*s 5-1 00ml 

HftsS; (ID ©^tltNH 2 -R 2 i:OSltJti $#*&3^J£^fr?:% 6 0-1 
OOmWik^SW. NH 2 -R 2 Mili Htt* (1 1) ©fls^WK 

A' -OHIi W9-249 6 2 3^# (W097/253 1 1 *5j:tf 
W09 9/0 1 43 1*^Ul«ttO5Er»«-J:y«l»^t6^**^ A** 1 * 2-bb*D 

±sao3fiy, (9) ©ft^iiiwu a' -oH^f>2xgt'iiST'f> m$&&& 

-ft* O) ■t?**n*fl:^«J4«f« l »Jfe*y» ttbfttttt. -*s* (4) ©ft£» 
7j<f^tT;vA^Ay^A, #^>&£©&JlzKfii«u *X $u ^^>> ** 

3$ (4) ©flrtrtfcfc»LT, MS, 0. 0 0 1-0. l«H6>l««fflV>5>n«*^ o. 0 
0 5-0. 0 3^;l^Bfi*«Kft-»*Ov\ ^©KJSti. ^^-'k x*>>-;k 

«KW)«ffl*fcLT»i. HK* (4) ©ft^l g*fcy. MS. 1-5 Omlg^* 
0>J^$*v5. Sfefc, ^©S^li7jci#iMTt€^ns^ TKlilJE^UTti. MS, 1 

2 1 
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*hy*A**KJ:M7HWtffejK** h** (2, 4-*>*>$;**]0 ffi^S 
TO > ^fc***^y9AK«k*Jt7&Wfc^^ COS 
J&fck » (/v*"f (K. Han ay a) V*—)-)\> y+M'ji^ 
-f — (J. Ch em. Soc. Perkin I) 24 0 91, 197 9^) dsE«&©# 

-« (2) t^sneft^iiH; -jte« (3) wt&mtxjtobxmz** 

mtmrnzm-fz. ] t'i^^ti^*>i^D>j K&£v^£R 3 T*g&3;ft,7^;i^ 

*jut z x tr u ^>*x 4 - 5 j tr y t'o^mm^r $ >, h 
y*A, *»fb*y«>A, ^Stf-by^A, j^^y^A, hy *a&£<d& 

©«^{^^zK^hy^A*^^^Lv^!j^bTM^^nS 0 -toffiffiai*, as, 

-IS5£ (3) ©ft^Hlgi/iij, l-5 0mime*^$tl6. ZOEJ&IX 

^MV^DiJH (R 3 S0 2 C1) (irtSRffi (T^Hy y^tiJBD tm^:^ 

*>n*. ( cr 3 so 2 ) 2 o) (7*Kyy*4tw tjev^ 

^^DA^^ ?K (dcc) £<D£JS, 7s)\,*>Mhmt**-)V 
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b^^^-^friU^-r^w^^^^bv^ -jft^ (7) ©ffr&BrtMBg* (5) 
* 6 v S£*©fl&©*«t:: «fc y »WMMt»tw4Mit? £ 5 . 

ns^7^7;^-/v (4) , (3) . (2) ©«KrefroT*»jaiv\ #5*iStt© 

*»gH«w*J»*-jtt3* (1) s (2) . (3) , fcitf (4) ©ft^H)©*^ 

©jft*«*»f5>*k %itfcmm&. mm&s mw^m^ yvB^m 

<DW}\\i&tf-£&nzfc mmm~ifr®2ftzi&f>mi~ft&^\ (i) » (2) , 

2 3 
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• 
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(3) , fcitf (4) <D{t&m*t>*<D&£ZiLina'£iz& ^zj-kkz 

m^fthtiZMj&ft}iLX& Jilt JtffsttMt tt 



f§ 1 *K3*3*i/c-|9sS ( 6 ) <DJ\UM K U ><DA^i££ LT, mK\iH&& ( 1 
6) T'^nSTth^xy^^Oa-^D^ktzi^^^iff,^^ Z(D ? 
D^WbWJ^-t^ (^D (Paulo) h. -f > * 

3 * h >J - (Magnetic Reso. Chem. ) , 25, 1 7 91, 1 9 8 7 
S/;li/wf (Hach) □ l/^aV ^tYa^D^ -ir^^l/ n^a.- 
^>3>(Collect. Czech. Chem. Commun. ) , 281, 
2 6 61, 1 9 6 34£) KEtt©^ t*t>*»^DD^A«^^7 U^T'fr^ 
£/c, «M¥8-2 7 7 2 4 0#j&«^ itf^ntt (T^D (Artur o) 
^»ir5^y* 35ar^> 3 >X(Stnth. Commun. ), 26|, 
1 2 5 31, 1 9 96f) mfo**U>Z**S-JW£Tm4kX*7V»Vft5 

SP*>, *^0Jti, (18) 



M2m 
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fbU -tt* (19) 

o 

r.i 

(19) 

OH 

(6) 





N0 2 

^U^#Tt% -«5£ (5) 

* i 

(5) 




R 

I 



(9) 





51 
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-*85S (4) 



(4) 



(3) 



[5*+, r»\ r\ a- feitr*!^ »Ei:*twFtiHi>**t*-r«. ] -email 

«W (2) 





(2) 



NHSO,R 3 




(D 



NHS0 2 R 
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Cn)' Cn3"" 



(5S4> V x&NH, o*/ctiS©^-fn*^^U R 5 t*> zKS&IS^ 75 y 

(1) ■e^$*i6ik^Kl©SBS^" T? *>*- 
(1 6) 



(R 12 )nir 




(16) 



A NR 6 S0 2 R\ $/7>\ b 'J 7MD^ f h n n**2#J:©* 

-hrss; (i 7) 

o 

Cl (17) 

tt^ -isss (i8) 
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o 




H 

R* 



(18) 



it-tzztzwrnt-rz. (19) 



te*. r j \ R 14 x Rfc^^R' ti, mut*n?nmbjm*mirz>. ixmznz 
r ma t mmm. i - 4 ©nis^ u < teftmk<Dm\m\zm*im u 

Mx.lt* *M 3L*M n - y D fcVk i - Zfu n - i - :7>;k s -7' 

t^;\$t*.?-)Vt^j. yaf^j^y, ^y^ot^/i/7^ 4 7*^y;Krs 

TV-M*7ol-J^ 7x^/1/, 1-^7 

bftZ. 7-tr h^jnyx 2' -i?DD7th7x;X 3' -^DD7th7xy>, 
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>, 4' -yP^T-tb^oiyX 2' --bD7-feh7xyX 3' --bD7tb7 
i;X 4' -xbD7tb7x;x 2' —X7V7-1? b7xy X 3' -i/T '> 'TM 
y-jx-jy. 4' -i/7y7th7x;x 2' -h'j7^n^fmb7x>'X 
3 > -hiJ7;l/^D^^;i/7-trh7^yX 4' -b'J7^P^f^7th7x>'X 
4' -^dd-3' -nbDT-fe h7x; X 4' -7*0^-3' -x;hn7th7xy 
X 4' -7-tr^*3r>-3' M37"teb7Xy>>, N-^>->*;i/-N- (3-7 
tf^7xx;l/) ^^>X;V7Jn>7^H, n-^>^;v-n- (5-7ir^-2-^ 
PD7xxJW p<#>7JV*>7^ h\ N-^V^;V-N- ( 5 -7"t:^V- 2 -7*D 
t7ix;W ^;?>7n/^V75 b\ N-'O^-N- (5-7-^^- 2-7-trf" 
;W4^/7i-iW ^^>^*V75 K» N- (3-7tWxx;i/) *$Z/7s)V 
/ft>7^b\ N- (5-7tf*-2-^DD7i= >W **>*JWfc>7^ K N- 

(5-7^-2-7*0*71=^) ^*V^A*V75K, N— (5-7-fe^- 
2 -7^ r ^;v^-^->yxxi;l/) *£>*7M*>75 r\ C*i£?£>7-tr h 7xy 
&fcre&U, rfrflRS&f«jJBi*&*\ *fcfcJ3trtt (0>JAfcE> 7-Hr> (Lars en) 
>»— ^1/ ^-7* ^f-f^ tr^^hV— (J. Med. Chem. ) , 10i, 

4 6 21, 1 9 6 7^$>-5V^i^7-rif- (C. Kaiser) P>, tVV * 

^^TxbU- ( J. Me d. Chem) 4 91, 1 9 7 4^) KSMfc 

* (fg4Jfcllifcft^ij&2 2#, &«) Cffijtt©^»©7^Wb*>*V^75y3£©iWff 

#f>n-5-|S^ (17) «n6a-^OD7t h73iy >f£##t,£ftTO& U . fU 
PR$nTV^^t»*>S. cn^>a-7DD7-fe h7xy>IS(iW^fiK'fb#±«^^ 
*»*-e*0, jBa^D^ra^SftiiJScSffe, Xi(^XJonathan) fc, 
^/>— ^-7* ^x-f^>7-;V ^r5XhU— (J. Med. Chem. ) , 3 5t, 

3 0 8 H, i 9 9 im KZirmimztm-zntzMv* mm^^fi-T^u-f-vy 
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7>s 1, 3-^V7X 1, i, 2-^*h**x*>&*r*SM 

^181" £ JSJiate-lflsS (16) (i$J^£ *IS T-tr b y x y >SP$#: lgS/ctJIf 1 

< i*mm*bm&^zmm(DMmM&-Q&z B Kj&mmzo . 1-72 im^j^$n« 
*\ iI^D?^^77^- (tlc) , nmmitfu^h^y^- chplo , * 
(o®.<DirtfT&m-e®m izRjfc*m&-c t s ©t% gwma-^nnrth?!;^ 

*im^-(TLC)liPrecoated silica gel 6 
0 F 254 (MERCKtttt) tttfflLJt. MttM^(CTOL^)Mrt?HHI. UV (2 
54nm) KU >KJ:*SfifcJ: UWBUfe. TLC©Rffii(^ jgjtrs 

^JBL/c. *7A^D7h^77^-(l ->U^y^ (Wako-gelC-200:fD 

3 0 
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HA (mp) BUCHI 5 1 0 (BUCHI*±) fcJBWCfrofc. 

««»*H*^* (NMR) OMftRt*. AC-200P (FT — NMR, BRU 
KERtt) *«V*. fl#3/7Mtfh^f^> (TMS) ftrt«WfcUT«v\ 
5 (ppm) T\ *fc**«tttJ (Hz) CMS) (*JE0 

L-JMS-SX102t«l\ W»t?«fe^^^ 9A (FAB-MS) KJHJ 





H 

(HI) 

am (i) (so«. r*KU»*«w - (1 1 3 - 1 g - *°* Ha6tt 

SOStfi, 2-^D*i*V(2 11ml.«H9«att- 2-^yv(165 

m 1 ) ©»6***«urc2 swiaanKDB*^. * (1 0 5 0m 1 ) csett- 

SCSAU Wft «lt«U*(l 000Bl). 2 -^-*(2B0» 
R f = 0. 5 1 ONIIfA : n -^#i)-V= 1 : 2 > • 

'H — NMR (DMSO-d.) :3. 8 2-3. 8 5 (2H, m) . 4. 36-4. 4 
3 (2H. m). 6. 80 (1H, dd. J-8. 5, 2. 2), 6. 99 ( 1 H, d. 
J = 2 2). 7. 11 (1H. m). 7. 29 (1H. m) . 7. 42 (1H. d. J 
= 8. 3). 7. 98 (1H. d. J-8. 5). 8. 00 (1H, d. J-7. 7). 

'hPLC^BI (36. 0») (*5A:COSMOSIL ODS-6<*-X 
W xy,ttS;4. 6mm IDX1 50mm) . MK : 6 0mM!» 
W*i*«/X^-*=4/6. «U: 1. Oml/min. *lB*ft 2 54nm. 

2 5*C) 
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#^-C±fBft^& (II) (3 2g) ^yV)VT^> (1 1 lmK ffiftHaSttSD 
$&£U F>3iS9 5 c CT'2 0^iJO^t^U/c c ?J< (9 3 0ml) tIg*B»ft-*^aAU 

3 o#ra«m jeffi%a«iu/c. iss** (6 o om 1 k (400 

ml) Ti5fc#U ^T'MJE^-tSw^CiU, BM&mftm (34. 9 g) 

w y ij 7)V i . 5 k g % jg v 7 a * n v h ^7 7 -r - m&M • n - ^=¥-9- > : 

»ii^=3 : 2&£>^$p:^;V : x£y-;l,= 4 : 1) Tlt^U BM^t^tL 
X4b&® (III) (3 0. 7g) £f§fc. 
SUt : 1 6 7 - 1 6 9°C 

Rf = 0. 3 3 (ffl^X^U: n-^#1J->=l : 2), 
Ma s s : 3 1 7 (MH + ) 

1 H — NMR (DMSO-d 6 ) :2. 30 (1H, s), 2. 91 (2H, t, J = 5. 
8), 3. 79 (2H, s) % 4. 11 (2H, t, J = 5. 8), 6. 77 ( 1 H, d 
d, J = 8. 5, 2. 2), 6. 96 ( 1 H, d, J = 2. 2), 7. 10 (1H, m) , 
7. 20-7. 44 (7H, m), 7. 92-8. 00 (2H, m) , 11. 09 (1H, 
s) 

HPLC :-gytBf^ (8. 0#) : COSMOS I L ODS-5 OS-JLJ], 

^J^>M±M;4. 6mm I Dx 15 Omm), mm : 5 0 mMU *M*> V V 

2*i£mWL/** J— ;l/=4/6, 1. Oml/min, 2 5 4nm, 2 

5°C) 




(IV) N °2 



(VI) 

ffc^ (IV) *»5>©Yb^» (VI) (H. G. Garg) (J. C 

hem. Soc. C, 4#, 6 0 7^>', 1 9 6 9^) ili iJ«ft3*art:3r8!fc!|!&T 
ffo/c c -f^t)*>, ftttL&i&JIfflgB (1 Oml, «]3te««SS*ttS) Kft^l (IV) (1. 
Og, IMiD Rit^?aS^5 0 C^MA^v^J:-5CL^^f>^iPL 
fc. MTlBtPl^im fijftftfc** (1 0 0ml) tfJtl^iPL/c. *ffm»«:*» 
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(5 0mo -c2 0ttniju mmm^ty^tzik. ®m&i&* (somi) x-m* 
ctu, <t^m (vi) 

ill^: 9 8-1 0 0°C, 

Rf = 0. 5 5 (^X^;V : n-^^r-9">= 1 •• 2) . 

1 H-NMR (DMSO-de) :5. 33 (2H, sK 7. 83-7. 91 (1H, 
m) 8> 37-s. 41 (1H, m), 8. 48-8. 54 ( 1 H, mK 8. 68 (1 
H, b r s) 

HPLC:§»(8. 4^) (^A : COSMOS I L ODS-5 (^-x;V 
1MX>**±S£; 4. 6mm IDx 1 50mm) ^i: 50mM>J>i-^'^ 
ATKMi/T-t b-HJ;V=6/4, : 1 . Oml/min, 2 54nm. 

2 5°C) 
tHifc0!]2) 




(IV) N °2 

(VI) 



(IV) frb&k&m (VI) ©^l«©BaJ*2:L/t:, Charles 
Barkenbus) f), (J. Am. Chem. Soc. , 5 6f, 1369-137 
0^-2* 1 9 34^) CiUSIrSnfe^iffl^/c. -f&*>*>, -2 0W^ 

^jn o. 4m k mmitmtm iut&® av) a. og, **flaM±»> * 

^l/I^WPbfc. (IV) **»*Ufc«L «Btt (0. 8ml) tmm (0. 6m 

**O»t-C3 0dMMWm. SStt** (2 0g) CWDU (5 0ml) % 

iP*.fc. JffiaSttfeWflfcx*-;!/ (50ml) T'2[HlJ4aiU tSfn^ 
7 J< (5 0ml) «Wi*tt«WL *ET*K*B*U $>x*-;v:c 

-T- ;vT-^-r * 3 * ti ± »j . >fk^ (vi) 
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o 



N0 2 
(V) 



N0 2 
(VI) 



fc&fo (V) frbaXt&m (VI) <D&m$, =3rA (Hak Jin Kim) ^ (B 
u 1 1 . Korea Chem. Soc. , 1 84-1 8 6^—>*, 1 9 9 050 

tw«ku«^$n/c^rffi(r!pbTfTo/c. ibi^j (v) (i. og, m^b^tt 

£D ^^fM^AT^K (2 0ml) fc»#U HbKieMfM (1. 5ml. tfOHb 
^tttO ti/VfMM75K (16. 5ml) (DS^ft^iPitfe. OV^T% m-^D 

niasiASK (3. og, mstfb&j±SL ^«*97 0%) fcs&inu £ffiT-6B#M8i#i, 

fc. 5 %mwt?j v VATkmm (250ml) Kin*., 

(1 6 0ml) T'2@»tBL/c e W^Jf £-&*>-b!:T 5 V >7AzK^ ( 1 25ml) 

A^D7h^77-f- (}#£?£; n -^^r-y-> : %miL^)V= 2 : 1) t'Ml, 
ffi^UTfb^ (VI) &^c„ 

d CITif ;^b^»5l«!l 1 ■C«l#l//c'fb^« tTLC, HPLC 



ft £#3 (V) (1. 5g, 3|£Kfly&l±3Sl) O^DD^iS?> (9ml) %lZF*$S-JV 

(i. 5mi) ©SMti, IM{k^;i/7y;i/ (2. og, *q#*63S*fc*Q o^dd 

(2ml) ii^lBfFIWiTl/c. £J»7^ 7j< (5ml) fcfln^ Mtim. 
OWT?, :©S»^OD^> (10ml) KifFJSU 0. l&JfoKK 
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^hU^AzK^ (5ml) T*gfc?m SBftU ^T^£^*1~6^ {:itk0Blg 
^itbTmfe^?:^^^ :©iSii:^'xf;i/x-f^ (5ml) £in*-, 

(VI) 

— - 

N0 2 
(VI) 

|UiS^JlT*m#b^b^ (VI) (80g) ^2-^D/V-;K7 00ml) £*! 
U IFttb* ( J . Am. Chem. Soc. , 11 8#, 252 1^ 1 9 9 630 

n «* y *agr s nttm^m ^m. u * c (s, s) -n-^v*^*-^-!, 2 - %> * 

7z-;i/Xfl/VS;7^>] (p—>*» (7 6 8mg) fciDAfc. & 

L U K A*±S£] (10 0ml) ^inA. ^JST? 2 2 l$ISISt& U/c. 

SfcHTflL SJ^m^Wm^jV (2 0 0 0 m l ) fcin*., * (4 0 Om 1 ) > 1^ 
«K(400ml), l«6*|Mh^bU^A*»« (4 0 0ml) > 7}C (40 0ml) 

(VII) (7 6. 8 g) 
R f = 0 . 5 5 (ff^oi^-;!/ : n -^s^-^>= 1:2), 

1 H-NMR (DMSO-d 6 ) : 3. 80 ( 1 H, d d , J = 8. 3, 4. 5) , 3. 
88 (1H, dd, J = 8. 4, 3. 3), 5. 04 (1H, m) , 6. 15 (1H, d, 
J = 3. 3) , 7. 67 (1H, m)\ 7. 92 (1H, m) , 8. 1 7 (1H, m) , 
8. 32 (1H, brs) 

HPLC:«»1 (5. 4^) (*7A:COSMOSIL ODS-5 (^-x;l. 
4MJL>M±M; 4. 6mm I D X 1 5 0 mm) , ®m : 5 0 mM V VS*-*** U * 
A*»»/T"tb=by^ a =6/4, «B« : 1. 0ml/min,«ft 2 54nm, 
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2 5°C) 



HPLC :ffi$mm (R#: 1 9. 8#) (^A : CH I RALPAK AS (#V 
^M±m;4. 6 mm ID X2 5 0mm), : n -^ItV/X^y— ;l^= 9/ 1 , 
S&£:0. Smi/min, Ml 254nm 1 2 5°C) ft. S#:©^B#^(i2 
1. 5^-e^o/c e 



^WJ5T'^#L/c>fb^ (VII) (76. 8g) ^2-yD;V-;K2000ml) 
tw^U 2^^Ki{(:t h U ^ AtKM (300ml) £2 0^(tT^ijqL/c o MS 
T-3 04MBH»|iUfe|fc £J^£*tf L«#L&**$>, aKtfLfc* (7 5 0 0ml) % 1 

1-5di:m:U, MfeigliiLTfl:^ (VIH) (52. 5 g) 
: p 3 8 - 3 9°a 
Rf = 0. 6 0 (Kix^ : n -A^>=i :2 ), 

1 H-NMR (DMSO-d 6 ) : 2. 93 (1H, dd, J = 5. 3, 2. 5), 3. 
22 (1H, dd, J = 5. 2, 4. 1), 4. 15 (1H, dd, J=4. 1, 2. 6), 
7. 6 4-7. 7 9 (2H, m) , 8. 11-8. 2 1 (2H, m) 

HPLC:^F|(6. 9#) (*7A : COSMOS I L ODS-5 (i/—3L)l> 
y--f^>*#M ; 4 . 6 mm I D x 1 5 0 mm) , &m : 5 OmMU >i?-*fj§;*7 V V 
A*»«/7th-h'J;l/=6/4 % Sftag: 1. Oml/min, fcdJiftS 254nm, 
2 5°C) 

HPLC :ffcJ$R#|ffl (R#: l 6. 1 #) (*7^ : CH I RALPAK AD 
ir;i4tgh 4. 6 mm ID X2 50mm), ^ : n y — ;U= 8 5/ 

15 % jft»:0. 5ml/min, 2 5 4nm, 3 5"C) f& S#<D{£}f0# 

Hi±l 3. 8#T**o/c. 




N0 2 
(VII) 



N0 2 
(VIII) 
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mtme-enitib&fo (vni) (3. 2 g ) z**m?mtz<b&® cm) < 12 - 3 *> 

^2-^^-^ (9 6ml) ©m^«:l^?a9 5°C-C8^in^}W^^. 
»JET»»%e*UT»t>n«»atelt-»»3i^V (3 2 0ml) > 0. 5^^b*^ 
/2-yD/V-/^I(7 7. 5ml) fcillTL tflHHW*^. 
Lfc«L M^tSW^zK (3 20ml) fcin^ ^UTW^^^ -® 

^l&Sfcf&fnaw* (3 2 0mi) t?tt»«t ^uwet-o*****^*-*'-*^ 

-fb^HJ (DC) (8. 35g) ft^JtfeT^^T^fcU-CW^. 
R f = 0 . 6 9 (g^zn^ : n -^3r+T> = 1:1), 

1 H-NMR (DMSO-d 6 ) : 2. 7 9 (2H, t, J = 6. 4) . 2. 9 5 (2H, 
t, J = 5. 6). 3. 71 (1H. d, J=13. 9), 3. 84 ( 1 H, d, J=l 
3. 8K 4. 0 1-4. 0 8 (2H, m) , 4. 8 6 (2H, brs), 5. 4 7 (1 
H, d, J=4. 0) , 6. 70 (1H, dd, J = 8. 5, 2. 2) . 6. 89 (1H, 
d, J = 2. IK 7. 0 6-7. 5 9 (5H, m) , 7. 7 7-8. 17 (4H. m) , 
1 1. 06 (1H, s) 

HPLC :mWm (7. 8$» (*7A:COSMOSIL 5Cl8-AR(t* 
9^x**tt«;6. Omm I DX 1 5 Omm) , ®M : 5mMl) V * A 

*3SS«/^*>'-^=2/8,«3*: 1. Oml/mi n,*tti«* 2 54nnu 2 5°C) 

HPLC:«»HMB(R#:7 1. 3t» (*7A:CHI RALCEL OJ-R(^ 
-f-feMfcW; 4. 6mm ID xl 50mm) ^1: 0. 5Ml»th'^A^ 
ft (3HI»CJ:ypH2K:|tt) /7-fe h-hU^=6/4, «B«: 0. 5ml /mi 
n, ttHJlftft 2 3 3 nm, 3 5t) ft. SM»(i6 5. O#t**ofc. 
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m&m 7 x-&fz{b&m (ix) (8. 35g)(w^-;Ki25mi) mmimits 

MfcSfciiS&U M^^MJET, mSffl&isit-S® (X) (7. 7 4g) ■&®M&T : £)V7 
R f = 0. 3 6 (fflFfta:^^ : n -^+)->= i : l ) v 

1 H-NMR (DMSO-d 6 ) :2. 69 (2H, d, J = 6. 1), 2. 97 (2H, 
brs), 3. 83 (2H, brsK 4. 05-4. 08 (2H, m), 4. 57 (2 
H, brsK 4. 81 (1H, d, J = 3. 1), 4. 94 (2H, brs), 6. 4 
0-6. 47 (1H, m), 6. 57 (1H, brs), 6. 73 (1H, dd, J = 8. 
6, 2. 1), 6. 89-6. 96 (2H, m) , 7. 06-7. 43 (4H, m) , 7. 
9 2-7. 9 9 (2H, m) , 11. 06 ( 1 H, s) 

HPLC :$mmm (3. 4#) : COSMOS I L 5C18-AR (t* 

^-f-r^^ttia; 6. 0mm IDxl 5 0mm) , $*K : SmM'JVirzK^'J'JA 
J-)V=2/Z^ ffijM: 1. 0ml /mi n, 2 54nm. 2 5°C) 

HPLC:^FI(Rft: 10. 4^) (#7 A : CH I R A L C E L OJ-R(^ 
-HzM±M ; 4. 6mm ID xl 50mm), 5Miftj^K:J-MJ «7A#& 

M (3S^^(C«kUpH2tCpH) /THr b— h>J;l/=6/4, SSEjH : 0. 5ml/mi 
n, *£ji}&J| 2 3 3nm, 3 5°C) (SO, S#©fiM$fltWfcn 2. 5#1?&o/c. 

3 8 
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mmmSXmtzit^ (X) (7. 74g) ©Tb7tKD77>(78ml)» 

^o^^h (1. 59ml. M^tmtm) *i5#^r»inu o-cx^mmmwi, 

tz. BLftmmm^?-* (200ml) 2: l 8t£i&S£ ( 2 0 0 m 1 ) £ inA> ^ 

itjf**§/c. mwm** (200ml) -C20, f§?nm^* (200ml), mm^m* 

(200ml) X-Jfi^^U iJ&ETSg&fcflSU <b&Va (XI) (9. 0 g) 

Rf = 0. 4 0 (^^Jl^J^b> : h;l/Ji>= 1 : 2) , 

1 H-NMR (DMSO-d 6 ) :2. 75 (2H, d, J = 6. 1). 2. 91 (3H. 
s), 2. 95-3. 01 (2H, m). 3. 80 (2H, b r sK 4. 02-4. 0 
9 (2H, mK 4. 6 6-4. 6 9 (2H, m) , 5. 4 7 ( 1 H, b r s) , 6. 7 
3 (1H, dd, J = 8. 4, 1. 9). 6. 92 (1H, d, J = 2. 0), 7. 02 
-7. 45 (7H, m), 7. 93-8. 00 (2H, m), 11. 06 (1H, s) 

HPLC :$mmm (3. 1#) (*7A:COSMOSIL 5C18-AR (t* 
7^7-*?#M; 6. 0mm IDX1 5 0mm) , : 5 mMU V^HtK^^ U »7A 
7j<^/^^y-^=2/8. gi^S: 1. Oml/mi tfcftifcg: 2 54nm, 2 5°C) 

HPLC:fWI(Rft:2 1. 7^) (^A : CH I RALCEL OJ-R(** 
^izJlttM; 4. 6mm ID x 150mm), ft**:0. 5MM^^hU-7A^ 
m (M^^«tUpH2('li^) /T-tb-bU^=6/4, 0. 5ml /mi 

n% fttHtt* 2 3 3nm, 3 5°C) ft, SftCD&WmmteZ 7 . 7#-C&o*:. 

(HJ&0J1 0) 
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H 



nhso 2 ch 3 p«i> 



2mm9"e&tz.{b£m <xo (2. 0 g > o^j-jv doomi) meuz 1 0%^ 

^WA-mm (lOOmg, *JV?#M) mjEOTK^ffl^T, I^Ml7 0 o C 

t?4fif|HH«^U>b. ftWfa Th7kKU77> (4 0ml) fcifll*. Iiat'3 0« 
J^ataiU BI?:f h7tK077> (8ml) Ti5fc#U7M£, i«fti:»aittfe^*rt±T 

wbet*i*s*u mt&mmaiivxite® (xid a. 2g) 

CClT'^LsMfr^** 2tfQ (#HH*9- 2 4 9 6 2 3-5§-#fB) O^^otM 

u/c-fb^ £ -gc-rs h p l c <ofia*fipi«*s-^jrt-s mutt. 

H P L C : «J3f«flH! < 6 . 6#) (*7A : YMC-Pack Pro C18 (7-f 
xA^-ttS ; 4 . 6 mm I D x 1 5 Omm) , mU ■ 2 0 mMD h U 

m (pH2. 9) /T-b h-h';^=7 0/3 0, ^j*: 1. Oml/min, Mt« 
2 5 4nm, 2 5*C) 

HPLC:^^(Rflc:24. 6^) (* 7 A : CH 1 RALCEL OJ-R(^ 
-f-feMfcltt; 4. 6mm ID xl50mm),ii:0. 5MWMM^ hV ^A7j<^ 
Sft (jg^^CckUpH2{IpM) /T-fe h-bU>>U=6/4. : 0. 5ml /mi 
iu t&iifeEl 233nm 1 3 5°C) ^ S#©fiM^«flHJt±2 2. 1 7>T'*>o/c„ 
ttflftl 1 1 ] 




WO 01/17962 A W PCT/JP00/05561 



somg. *mfls¥*fc«) ttT*2«m»*wfc. im««* (13ml)t 

iP^T. WET*K*«*U aBftCWIx^ (3 00ml)^(300ml) ?: 

in«H*ufc. wMfteftft. «ET»****U >fb^ (XIII) (5- 0g) 

d £TN»>Mb^H«W 5 T3fc»b JMfc£* 2lTLC, HPLC trett 

Rf = 0. 5 5 (ftlfcx^l' : n-^3rit>= 1 : 2) „ 
HPLC:«WIB (5. 4#) (^MCOSMOSIL ODS-5 
1MX>*a«;4. 6mm I DX 1 5 Omm) . ®& : 5 OmMU >t-^*' J9 
AzK^/T-feb-bU;V=6/4. 1. Oml/min, *Otiftft 2 54m 

2 5°C) 





N0 2 
(XIII) 

JEftM 1 l-C*»UWt*« (Xni) (5. Og) OW-)K8 0ml)* 

1 ttMftt h U * A*« ( 4 0 m 1 ) ft 1 0 **tt-cm*.fc. 3 0 
LA* fiJ««»wW»3i^ (3 00ml), * ( 3 0 Om 1 ) fcfclAT^H*^ 

(XIV) (3. 9 g) ^/c _^ 
I C ff/cft^li»J 6 Ifc^^ T L C, HPLCCStf*""* * 

Rf = 0. 6 0 fflUxf^: n-A*tV=l : 2) , 
HPLC:W^ (6. 9#) (77 "7 A : CO SMO S I L ODS-5 
N X^;4. 6mm I Dx 15 Omm), *K : 5 0 mM >J 
A**^7*h=bU*-6/4, ift5g: 1. Oml/min, 2 5 4nm. 

2 5*0 

4 1 
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immmi 3) 



N0 2 (in) 




m&mi 2-em»L^t^ (xiv) (i. 6 g) t^mmx-mftik-gtwi mi) (6. 
3 g ) M2-^y-;v (4 8mi) com^*fc&9 s°cx*8mmmmnwLtc. Ifa 
miTmi&z®&isxnbft2>nmm^mwt^ji> (i60mn, o. smi&& 

ikfom/2-'?UAj-)VmWL (3 9 m 1 ) £JQ;*L O'CT* 1 Ht^ll^ L *i„ ^MlfciEt 

ftu fb-s-^ (m) *im.i&tLx®i$iLtz'& mmzmmikt&k d 6 0mi) *bnz. 
ftmLTm®m*Wz. zbizz o^mm * mmmmyk a 6 0mi) -eim. m^t^ 
mzrxmmz'giku itsy® (xv) (4. 2 g ) ^st^r^i^y^u-m 

R f = 0 . 6 9 {Wm^)V : n -^+J->= 1:1), 

HPLC :&ftl$|R] (7. 8#) (*7A : COSMOS I L 5C18-AR (t* 
7-f"r*?tiM; 6. Omm I Dx 15 0mm). &ft : 5mMU U ^ 

7j<^/^^y-;l/=2/8, $E5$: 1. Oml/m i n, J&JiJifcR: 2 5 4nm, 2 5t:) 
tUMI 1 4] 
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OH 




(XVI) 



$mm \ z-mitteem (xv) (4. s g ) <d**;-» (72ml) meuzmtts 
± ( 2 4 m g . t;h* u v ^*t») % in ^ sje©tk^#h^.t> mm: 4 ^f^mj^ 0 fc. 

ttKtlfiiU WKtWET«WI*«*U <fc£*l (XVI) (4. 5g) fttMM&T*^ 
R f = 0 . 3 6 WWL^)\> : n -^V>= 1:1), 

HPLC:«f^(3. 4^) (^7^ : COSMOS I L 5C18-AR (t* 
^ 4 ^ 6. Omm I D X 1 5 0 mm) . 5mM'J>i^K^^^ 
7&mWL/* * J 2 / 8 ^ ^ : 1 • Oml/rni ru tfciilifcft 2 54nm, 2 5°C) 

(H»J1 5] 



^Jg^Jl 4T*#^b^ (XVI) (9. 0g)©fh7th'D77>(90ml)e 
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fc. SJSii:Pixf;l, (2 3 0ml) £ 1 (2 3 0ml) £iaA, M 

®m*mz. mmm*7k (2 3 om 1 ) -c2|sk t&itimw* (2 3 om 1 ) , m\&&fc 
(230ml) -ejRfcift^u ta§& *ET»»*e£u *b£tt (xvid c 1 0. 5 

Rf = 0. 4 0 (^^l/JL^^hv : h;i/jQ>= 1 : 2) % 

HPLC :m*vm (3. 1#) (*7A:COSMOS IL 5C18-AR (t* 
; 6. Omm IDx 150mm), &*K : 5mMU >B&K*# U *A 
imWy* 2/8, l. Oml /mi n, &&&& 2 54nm, 2 5°C) 

(*HS0!I1 6) 



^660111 5Wc^tl (XVII) (2. 5g)©x^y-;Kl30ml)M{:lO% 
(12 5mg, *J\,?im) %JnA, #JE©*K»BB5CTrtffl*S7 0°C 
T'4«rBBi»*L/c. fh7tKD77> (50ml) £in*, fSt'3 0» 

#tt»iU Si?:Th7kHD77> (10ml) T^L/c^, i®5^^«^-&W 

T«ETJtti«*L. wmtemmwuLTitG®) (xviid (i. s g ) 

HPLC : ^BfP^ (6. 67}) (#^A : YMC-P a c k Pro CI 8 (7^ 





nhso 2 CH 3 (XVltl) 
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xA$/H±S ; 4 . 6 mm I D X 1 5 0 mm) , &JK : 2 0 mM'J h U 0 A*f ® 

^ ( P H2. 9) /T-fe h-bU;V=7 0/3 0, j&SJS : 1. Oml/min. tfctfiifcR 
2 54nm, 2 5°C) 



(XIX) (6 0. 7g, ^>^X^-t±M) O^DD^V (3 0 0ml) £ 
(24. 4ml) ©Mi:, 7K)^T-e^k^^U^ (8 1. 8g, m^MM 

a«) o^dd^^> (120ml) sejK%4 o^M^Tjsrrix/c. s£**7flk 7j< 

(2 1 5ml) £iQ*., »«l/-C*«Wift»»Ufc. W«US«:zKT'gt^U Mff 
^VyDt>x-T/V (60ml) t-30m MSB»#UiKi«, S^C^W^n 

bvvx— t)v (4 0mi) ximu timm-t&ztizjz vn&mwz v-zit&m cxx) 

R f = 0 . 5 0 Qgm^A' : n -^=¥it>= 1:2), 

'H-NMR (CDC 1 3 ) : 4. 65 (2H, s), 7. 73 ( 1 H, d, J = 8. 6), 
8. 11 (1H, dd, J = 8. 3, 2. 0), 8. 45 ( 1 H, d, 3 = 2. 0) 

HPLC :Unmm (5. 6#) (#^A : WAKOS I L- I I 3C 1 8HG (ft 
3fcMH*±S£ ; 4. 6mm IDx5 0mm), fflBH : 2 OmMU zK^b U f^* 
^ (pH2. 9) /7"fe b-b'J/l/= (Omin) 70/30- (5min) 10/9 
0, -f©tl 0/9 0 5:m 1. 0ml /mi n, f&tBifcR: 2 3 3 nm, 3 0°C) 




N0 2 
(XX) 




(XX) 



(XXI) 
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mm I 7T*£jftU*~fls£«| (XX) (2 34mg)fefb7tKD77>(0. 5ml) 
KfcjBU m&b. (J. Am. Chem. Soc. , 1 1 8#, 2 5 2 1*-$;, 1 9 
9 6^) {:J:U^$n^ai:^i^l/c [ (s, s) -n-^v*^*-^- l , 

?t. #i vc^m/ b u 3L^)V7 ^ >m&m i*m/ h u x^r 5V3>yi/^^5 : 

2, FLUKATO (0. 5ml) £Jn** ISt'19. 5B#P^#l^. 

£lfc#S7^ Sit^^ff^3i^;l/ (6ml) i:* (2ml) £ijn*$^<$#U8^ 
fc. W$Uf £ 1 . 2*&£%il (2ml) "C3|U^t/cm, fiSfBfcJS* (2ml) Tift^K 

n -^^>=l : 4) T**lt»U HitSw^CiO^tl (XXI) (1 
5 3mg) £*#/c„ 
Rf = 0. 3 5 (^m^;l/ : n -^^-9->= 1 : 2) , 

1 H-NMR (CDC 1 3 ) : 2. 82 (1H, d, J = 3. 6). 3. 65 (1H, d 
d, J = l 1. 6, 3. 6), 3. 75 (1H, dd, J = l 1. 2, 7. 9). 4. 9 
9 (1H, ddd, J = ll. 6, 7. 9, 3. 6). 7. 57 (2H, sK 7. 95 
(1H, s) 

HPLC ifiyWIW (4. 9#) (*7A:WAKOSIL-I I 3C18HG(fn 
*fc*6^tf:££ ; 4. 6mm IDx5 0mm) , ii: 2 0mM'J>lS-*^^^^ 
mm (pH2. 9) /T-th-hU^= (Omin) 7 0/30- (5min) 10/9 
0, ^©f£l 0/90^^: 1. Oml /mi J&ffl&ft 2 3 3 nm, 30°C) 

HPLC:^FI (R#::2 0. 3#). (*7A : CH I RALPAK AS W 
-fe>>l4±M;4. 6mm ID x2 5 0mm), m& : n -^■y-V/X^y— 9 0/ 
10, «B*:0. 5ml/mi n, tfca&fcft 2 5 4nm, 4 0°C) $U S#©«j$B# 
HfcU 7. 6#T*£>o/c. 
CUSSfcll 9) 




N0 2 
(XXII) 
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«fcMl 8-C*»LWb*» (XXI) (15 3mg)©2-^D/V-;K2. 6ml) 
MtKl, 1 «fcd«b^ bUtf ( 1 • 4 8 m 1 ) ftlAfc. fflt 3 0 4>M«#fe 

** (2. 6ml) fcin**:. ttaUfcefeH#%«L»BET«a»-r*w2:«-i»^ & 
£M (XXII) (6 0. 9m g) 

Rf = 0. 5 0 (ffflfcX^V : n-^-^y- 1 : 2) , 

1 H-NMR (CDC 1 3 ) : 2. 76 (1H, dd, J = 2. 3, 2. 6), 3. 21 
(1H, dd, J = 5. 3, 4. 0), 3. 92 ( 1 H, dd, J=4. 0, 2. 3), 
7. 44 (1H, dd, J = 8. 3, 2. 0), 7. 54 (1H, d, J = 8. 2), 7. 
8 0 (1 H, d, J = 2. 0) 

HPLC :*mm (5. 24» (*7A : WAKOS I L- I I 3C18HG(?Q 
%mmmk \ 4. 6mm I DX 5 Omm) , ft* : 2 OmMU VttZI*** h 'J 
^( P H2. 9) /T-trb-bU^= (Omin) 7 0/3 0- (5m i n) 1 0/9 
0, f©ftl 0/90%mi5S: 1. Oml /mi ru 2 3 3 nm. 3 0°C) 

HPLC:«WH(R#:13. 1») A : CH I R AL P AK AD W 

-tMttt;4. 6mm ID X 2 5 Omm) , M : n-AW/x^-^= 9 0/ 
10,tta:0. Bml/nin. ttOtiftft 2 5 4nm, 4 OC) ft, S(W>«W 
|fflt±14. 2#-C&ofc„ 



0) 

o 




N0 2 
(XXlll) 



£ft0Ul 7t^*bfc<b«l (XX) (6 9 7mg)W^^K5ml)Stn, 4 
_^^ v (10ml) *JD*.T**U OV^zK^bi"^^ h U (4 

2mg, ^7^f^^) «2TCT?2 04MWbfc. 1 

(34ml) ^/>*-TojJD^ abl~Wmx-*fi> (67ml) ftlD«4MRU ^$SJf* 
*f*Df fcSSftfiW* (3 4ml) XtWWDJWbK (3 4ml) 1?H5jMttaiU * 
ffiT»M6*«*-t*wi:CJ:y, Jtfett^fcUCfc** (XXI n > ** #/c - 
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R f = 0 . 3 5 mW^)V : n -/\#+h>= 1:2), 

HPLC :^B#F^ (4. 9#) (i?7A : WAKOS I L- I I 3C18HGCW 
XMMtiM ; 4 . 6 mm I D X 5 0 mm) , 'SB : 2 0 mMU h U ? A* 

(pH2. 9) — hD^= (Omin) 70/30- (5min) 10/9 

0, ^©mi 0/9 0^ 1. Oml/min, tfcittS* 2 3 3 nm, 3 0°C) 

mmm2 1] 



^6fe#J 2 0 "CUmLtzlt&fo (XXm) (668mg) # — )V (10ml) m& 

i ffifcfcmti- hVK7 &7mm omi) *m ^ &mx- 2 r$ihh*& u^. &^t% 

(40ml), tgf0^7j< (2 0ml) S^n*.. ^«Jl£f&fn:£i& 
7K (20ml) Ti5fc#U f2«Sk «jETS®K%e*l//c. aMfcS/'J fjfMU^ Y>f 
77>f- (i^dJ}^ ; W8xf;l' : n -^N^+h>= l : 9) T?ffiS^T SCfcCiiJ {b-&^ 
(XXIV) &$Hfe?*itfcfc LT#fc. 

::t«^i±, «s^Ji 9T-^u/cfb^i:TLC, hplci:*}|^w 

Rf = 0. 5 0 (Sixf/V:n-A^=i : 2) , 

HPLC r^Bf^ (5. 2#) W7A : WAKOS I L- I I 3C18HG (fD 
KMffltiR ; 4 . 6 mm I D x 5 0 mm) , ffif& : 2 0 mMU >^~7j<^^- h U ^A7j< 
mWL (pH2. 9) /T-fe h^hU;l/= (Omin) 70/30- (5min) 10/9 
0, ^©mi 0/9 0*m& s ffi&: 1. 0ml /mi n, $t£Bifcft 2 3 3 nm, 3 0°C) 
CHWJ2 2) 




N0 2 
(XXIII) 



N0 2 
(XXIV) 
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N0 2 (XXV) 



mam 2 ltMu^b^ (xxno (n. 7 g ) z&mm-enMtH;® an) (2 

0. o g ) M f 2-7#y-;i' (1 20ml) am&mtHmi 1 0 o C-e20BtF^iP^ 
#U*l. ^JPm. «EET5S«E%fl*U-C#t>n&»ai*ltC7-feh-hy^ d 2 0ml) , 
[^>7f¥A, S;ffl^p n nttM] (12. 4g) tJDA. m-CSOaflWUh. * 

tU^;^OD^;VA) tSHHSlU WfrrSCfcCiUfls^tt (XXV) (2 2. 3g) 

ftfeT^V? t * i: 

R f = 0 . 6 2 GWBP^^ : n -^3r^> = 1:1), 

1 H-NMR (DMSO-dj) :2. 80 (1H, dd, J=13. 2, 6. 9). 2. 
90 (1H, dd, J = 13. 2, 5. 9), 3. 04 (2H, t, J = 5. 6), 3. 
7 6 (1H, d, J = l 3. 9K 3. 9 1 (1H, d, J = l 3. 9) , 4. 14 (2 
H, t, J = 5. 6), 4. 87-4. 90 (1H, m) , 6. 79 (1H, dd, J = 
8. 6, 2. 3), 6. 99 (1H, d. J = 2. 0). 7. 16-7. 22 (1H, m) , 
7. 28 (5H, brs), 7. 33-7. 39 (1 H, m) , 7. 50 (1H, d, J 
= 7. 9). 7. 68-7. 75 (2H, m) , 8. 02-8. 08 (3H, m) 

HPLC:^BIFI(6. 6^) (^A : WAKOS I L- I I 3C18HG(ffi 
ymmtiM;*. 6mm IDx5 0mm) , : 2 0 mM'J >^-7K^ b U ^ AtK 
(pH2. 9) /T^h-YVJV= (Omin) 7 0/30- (5m i n) 10/9 
0, f©tl 0/9 0%m «E5S : 1 - Oml/min, tfciiSi&ft 2 3 3nm, 3 0°C) 

t^WJ2 3] 
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mmm2 2 -e&Mk&®a (xxv) (4. 5 g ) co^j-jv (7 om 1 ) gict'T. (2, 
4-^>^>^^-h) ^ (2 3 4m g> M^tm±m) ^s^u^mit^mi-hv^A 

(1. 2g, ^v-f-r^^^) ^ijQA, £fiT*4l$IHI8^Lfc. ^i^fcilii&U ?i 

^a) -c*&»u mm-r^>^mzxo<t^ (xxvi) (3. 4 g ) ^m^t^i^t 

R f = 0. 4 0 (fflFttJC^ : n-^3Hf>= 1:1), 
Mass : 4 8 6 (MH + ) 

1 H — NMR (CDC1 s ) : 2. 68 (1H, dd, J = l 2. 8, 10. 2), 2. 
84 (1H, dd, J = 13. 0, 3. 4), 3. 01 ( 1 H, dt, J = 5. 0, 14. 
2), 3. 14 (1H, dt, J = 5. 9, 14. 2), 3. 72 ( 1 H, d, J = 13. 
5) , 3. 9 6 (2H, m) , 4. 11 (2H, mK 4. 6 1 ( 1 H, dd, J = 3. 
4, 10. 0), 6. 60(1 H, dd, 3 = 2. 0, 8. 2), 6. 76(1 H, d, 
J = 2. 0), 6. 86 (2H, mK 7. 14-7. 37 (9H, mK 7. 90-7. 
9 8 (3H, m) 

HPLC :&&mm (6. 4ft) :WAKOS I L — I I 3C1 8AR OK 

^Mmnm ; 4 . 6 mm I D x 5 0 mm) , : 2 0 mM U h V ? A* 

*«(pH2. 9) /T-feh— hU^= (Omin) 7 0/30- (5m i n) 10/9 
0; f©ftl 0/9 0%m 3HBS: 1. Oml/mi n, ^ftifcft 2 3 3nm ( 2 5"C) 

mmm2 4) 

5 0 
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mS&m2 3-e*»LJfcffc^ft (XXVI) (2 4 0mg) fcx h5 KD77 > (5ml) 

fcuwiu- eu->*> (o. 5m k mmmm) *io*~ oti^ife. #^-e*# 

>^=^D7-fH (0. 10 4ml, ftftttSlttR) fcS&AnU OTCTMBSHHXj* 
Lfc. £*B»»I^OD^A (2 0ml) l»@fiife (2 0ml) %in^ #«L?r« 

(SSffiJft ; ^ n d tM/A) -emwtr & -JiCi'J (xxvii) ( l o 5 m g ) j* 

1 H-NMR (CDC 1 s ) : 2. 70 ( 1 H, dd, J = l 0. 2, 13. 2). 2. 
93 (1H, dd, J = 3. 6, 13. 2), 2. 98 (3H, sK 3. 02-3. 0 
7 (1H, m), 3. 10-3. 16 (lH,m), 3. 7 4(1 H, d, J = l 3. 5), 
3. 99 (1H, d, J = 13. 5). 4. 08-4. 16 (2H,m), 4. 28 (1 
H, br. K 4. 77 (1H, dd, J =3. 6, 10. 2), 6. 84 (1H, dd, 
J = 2. 2, 8. 5), 6. 98 ( 1 H, d, J = 2. 2), 7. 12-7. 42 (10 
H, m) , 7. 65 (1H, d, J = 2. 2) . 7. 93 (1H, d, J = 8. 5) , 7. 
97 (1H, d, J = 7. 7), 8. 15 ( 1 H, brs) 

HPLC :$mvm (6. 2#) : WAKOS I L- I I 3C18AR(*n 

3^tK;4. 6mm I Dx 5 Omm) , »»: 2 0mM'J VBt**tbUf AtK 
^ (pH 2. 9) /T-fe b— hU^= (Omin) 70/30- (5m i n) 10/9 
0, ^<D'&1 0/9 0^m 1. Oml/min. *&aiifcR 2 3 3nm, 2 5°C) 

C^Jfe^J2 5) 

5 1 
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CI 




H 



NHS0 2 CH 3 (XXVII) 




OH 



H 



NHS0 2 CH 3 



(XXVIII) 



mmM2 4~cmmistzft£® (XXVII) (5 5mg) tfh7kKn77> (2ml) 

w^;-;K2mi) (om^mmzmmu 2ms&sm co. imn 

*r. 5%y^^->'^A-^m (MS) (Palladium, sulf ied, 5wt.% 

(dry basis) on carbon) ( 1 0 m g, T)V H U y^&SD fciP*., 
SJBE©7j<fg#ffl^T, 7K^T* 2 4 R$fg|g&¥ L fc. t, if L/ ^ # y — ;l/ (4ml) ^r^n 

a, #rds&j & mm umm * i&%m. *$;-)v (2m n ^nia^u ^jbet^^^ 

SsfeL/c. M?:jgffiTi:4 <fb£& (XXVIII) (4 9mg) 

::WL/cjb^ ^ (W9-24 9 6 2 ®^(^V^#L 

t -mtz h p l c ©«wM*t-arr * zmz&y mmctz. 

HPLC :fi^rP$M (1 6. 8#) (*7A:YMC-pack Pro C18 AS 
30 2 iAS"- ttS; 4. 6mm I Dx 1 5 Omm) % mttiffi. : 2 OmMU >®£ 
Zl^^-hU^AjJc^ (pH2. 9) h-MJ;l/= (Omin) 80/20-(2 

Om i n) 6 5/3 5, ^ : 1* Oml/m i n, ^t±J^S 2 3 3 nm, 4 0°C) 
(HWJ 2 6-31) 

&%0y5£Htifc£<fb£fe (VI) *>Mfc^(vTD*^£-fSKIRL-C 5 T-JB^S 

[ (S, S) -N-^^>7.;U/i-N— ;v- l , 2-$/7x-;i/xfi/>^'75>] (p-^> 

#m~i& 9ffimi~e9mistz{k£to'cvi) (2oo mg ) t^u muz-momm, 
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mi 





RuClfCS.S^F^SOj-DPEN] 
(p-cymene)* 


= 5/2 


m 


fit 


mn 


mm 


(VI) 


(VII) 








[ml] 


mm 


[ml] 


[°c] 


mm 


(%) 


(%) 


26 




0. 01 


0. 5 


THF 


0. 5 


5 


26 


0 


90. 5 


27 




0. 01 


0. 5 


THF 


0. 5 


5 


20 


0 


91. 4 


28 


H 3 C 

-o 


0. 01 


0. 5 


THF 


0. 5 


5 


26 


3. 3 


83. 7 


29 


-Q-OCH, 


0. 01 


0. 5 


THF 


0. 5 


5 


26 


1. 8 


85. 5 


30 




0. 01 


0. 5 


THF 


0. 5 


5 


26 


0 


87. 7 


31 


— CH 3 


0. 01 


0. 5 


THF 


0. 5 


5 


20 


0 


93. 1 



* : <70P-[(S. S)-N-R 4 S0 2 -1. 2-^7i— ;UX-^U>i?T5>](p-*>^»;U^f— ^Alit* 



it 1 {-K^c L fcfltFsI (w ("t -5 &jjtiw(D H P L C#«r£ «fc 0, 4b£1& (VI) Ufc£-#J (VII) 

<Dwmm%*wfe\st^ yt^MMiz^-ftt 8 o % e e JiLL-c&o/c. 

HPLC :^mmm Uk&lfo (VI) : 8. 4^, fb^ft (VII) : 5. 4#) (^37A : 
COSMOS I L ODS-5 (^-^Vi^^^ttS^ ; 4. 6mm IDXl50m 
m) , : 5 OmMUV^-TK^U^ATK^^/T-t h— bU^=6/4, gSBS : 1. 
0 m 1 /m i ru t&ijjfcft 2 54nm, 2 5°C) 
[*Sfc0!l3 23 

!EKfiW8T?»fc'flS'&ttl (X) (10. Og) ©fh7tH077> (5 0ml) 

jKiteK*^- h u «>a o. 3o g , mymrnm) s^pa, o'cml^ #^-cp<# 

>7sJVfr>mm*W (5. 0 2g x 7^H'Jy^tt») £fM#5 0 C£;@;5L&V^-5K85 
iPU 0 W6H$IHH*#U/c. SfcjRdzK (15 0ml) 4:»«:WI, ( 1 0 0m 1 ) £ 
iOA* 4MftUT#fe*«WI«:ISBimW* ( 1 0 Om 1 ) "0 3 0, figffifcifi* (10 0ml) 
■CIS, Jiift&^L/c. 

#(1, ^cU^h^«J(XD%#«ti-ec:i:«c<» Miil^^^-^(8 3mi) 
£JnA, $?>twl 0%^7^A-^3R (5 0%^7j<n a p) (0. 94g, iSW—irA* 

b7bKD77> (40ml) fciPA, gfiT- 3 0 #|ffl«#&i*3S U ^rh7HH 

D7 7> (8mi) -c^u^a. mL£mm*Gty&x&&TteMm&u ms&wm 
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miLhXit^m (XII) (9. Og) %«l»L/c. 

--TWcjb^(xii){i, mmmi ot^u/c^^kxid^tlc, HPLcc&tt 




mm&}2 2CD<fc^(XXIV)CD^U^ mmmi 9T-IBtf#U^fci^l(XXII)£fli^-C 

^»J2 2 inufliic^-r^ z tiz^o. ikisVa (xxrx) 

HPLC :mmmm (3 7. 3#) (*7A:CHIRALCEL AD (y-f-lr^Hb 
^*t«; 4. 6mmIDx2 5 0 mm) % m&m : Hexane/EtOH=20/80. 
^ : 0. 5ml/min, *&£ifcS: 2 3 3 nm, ; S#<Z)&&l$Mtt4 3. 
3#T*£>o/c. ) 
d£SS0!l3 4] 




5 4 
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ms&mz 3 tmm^mw-t&^tiz&v^ (xxx) 

HPLC : Umrnm (4 2. 4#) : CHIRALCEL AD WtMt 

m±Wk; 4. 6mm I Dx 2 5 0mm) % i^ttS^ :Hexane/EtOH=20/80, 

$£51:0. 5ml/min, 2 3 3nm,ii;^ S#©#|$B#!iflt±3 6. 
9 o/c. ) 

(§fe»J3 5) ^ 



2 4 1 mm^Yf-r^ z.z.iz.&y % n&m (xxxi) 

HPLC :^Jf^ (2 2. 1 (*7A : CH I RALCEL AD <^-f-feJWfc 
miM; 4. 6 mm I DX 2 5 0 mm) , : &&WL : Hexane/EtOH=20/80 > 
gfol:0. Bml/min, 2 3 3n m> IS;^ S#©fiyWlfflt£2 7 . 

4#-e&o/c. ) 
(HJfe0!]3 6) 




(XXXI) 



H 



NHS0 2 CH 3 




NHS0 2 CH 3 



(XXXI) 




NHSQ 2 CH 3 (XXXII) 
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^imi 2 5 ©{b^(xxvn)o^*> u (i % mm 3 5 t*ik*§ u tzitsmoaxi )*m^ 
~c> ms&nstmmimi'ptzztfc&i)^ it-sm (xxxn) £»/c e 

::t-«mifeM^ ^ «#IB¥9 - 2 4 9 6 2 3-sf&fg) ©jact^t^ 

b^b^tJ^-gcTSC i: HP L C©^^F^-gCt6 w £ K: J: *J^L/c„ 
CH^^J3 7] 

(R) -2 - [N- [2- ( 6 - H K D ^r^> - 9 H - *;W^/-;V- 2 — T^^^» ] 
ISA : 2 - p< h3f:y- 6 - £ KD=^#;W^V*-^£7>£j& 

2--hD-4-^h^>7-»J> (16. 8g) (30ml) &&TfWLim. (1 
6 0ml) ^iOA, ^T20^I#^70°CT'7 5#Jf#L/c. SlS«[%*^U 5°C 
£8A&^«fc5Kffi5BBfc:*-by*A (11. 5g) £DzK^ (30ml) feiflrFL/c. ft 
Tftl Ot:{r#*>lHf|HH*#L/c. £j£ifc*5j&U ^«7K (50ml) Ti5fc#L/c 0 
5i«%3c?frU ZtilzmWti&1-hVVJ* (1 23 g) . 1, 4-^^X12. 
3 g) %fi^L/c*J«PSft (12 0ml) £ 1 B$H*»irO«TLfc. iTTO©^t4fif 
Mi»PUKJSjft«:5aU/i. ttfi**Jfcm<8*Ufc. ft^tl/cj^S'&pl^y-;!/ (2 0 0 
ml) (2 0ml) Kjg^U 0%^7^A/M> (1. 0 g) % 

in A. ^#ffl^T^mT* 3 Bf F^ff # L/c. SMS: 3»U * * J -JV ( 3 0 m 

i) -etft&Lfz. ^m^mrmry^-T* (somi) ts&frttxmru Mrm 

fiCIltl 2WrlBfl»Ufe. M^5iU JMfc*ifc^£Tfcte»U*:. »t> 
% y # y;i/^7 7A^D7 h^7T7-c — (^#-9- v/BfcK 3 / 1 ~ 

0 / 1 ) X-mWkVmmt&ya (2. 7 l g) £*§/c 0 R f = O. 3 8 (ft»J^ : n 
-✓\=^-> = 1:1), 

'H-NMR (DMSO-d 6 ) : 3. 82 (3H, s) , 6. 68 ( 1 H, dd, J = 2. 
2, 8. 5) , 6. 77 (1H, dd, J = 2. 2, 8. 5) , 6. 88 ( 1 H, d, J 
= 2. 2) , 7. 20 (1H, d, J = 8. 5) , 7. 30 (1H, d, J = 2. 2) , 
7. 83 (1H, d, J = 8. 5), 8. 82 (1H, br), 10. 73 (1H, br) 
IgB : 2-^ V^y-Q-^<yV)Vit^Z/tl)VAV-)V(0^m 
IlAt^Lfc^i (3. 9 0 g) SrT-trhV (90ml) feitfDMF (6ml) 
»wfc**U wtKIj^^U^A (1 0. 1 g) fei^V^P? H (3. 12g) 4 
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An*. ISt2 5«l/:. ^»*;^D5 H (1. 5 6g) %iQA, 
4»BfflHfL/t. Klfittt-* (5 0 0ml)£in*., #fHJ L/c*SH4^SlL//c. 6^£zKj5fc 
fit USTJClgJiLfc. »?>twfe3fi&«!ttl«:»r»^^ (4 0ml) KjJDA, 1 0#«# 
«*&l&5Ife0fc. J»ffi%KffiTtwS£ja-rSwfc-C«SB-fb^ftl (3. 2 8g) R 
f = 0. 6 6 (fflj|xf;|/ : n -^^"9->= 1:1), 

1 H — NMR (DMSO— d 6 ) : 3. 8 3(3H, s), 5. 16(2H, s), 6. 7 3(1 
H, dd, J = 2. 2, 8. 5) , 6. 92 ( 1 H, d, 3=2. 2) , 6. 99 ( 1 H, 
dd, 3 = 2. 5, 8. 5), 7. 30-7. 43 (4H, m) . 7. 50-7. 52 (2 
H, m) , 7. 67 (1H, d, 3 = 2. 2) , 7. 92 ( 1 H, d, J = 8. 5) , 1 
0. 9 0(1 H, b r). 

igc : 2 -t: Kn^>- 6 -^>^y*-^#;w^V— ;kd^j£ 

IgBTBtol/fc-ffc^tt (5. 93g) £DMSO (1 10ml) U dtUl^ 

rwktb'j^ (5. 7 5 g) &j&n>L 1 7 o'c-e7mmm&isfr. susmtt o 5 
omi) -zmx. vm&Asvmmi,*!. mmm^mm^mu mm*XEET&&&v 

^L^IH<b^#J^ 2-^ bdr->- 6 -b Hn^r->7^^/^V'--;Vi:© 1 : H^kU 
( 1 . 2 4 g) R f = 0 . 6 9 (»»^^-;V : n -^V> = 1:1), MTIi 

■H-NMR (DMSO-d 6 ) : 5. 1 5 (2H, s) , 6. 59 ( 1 H, dd, 3 = 2. 
2, 8. 2) , 6. 76 (1H, d, 3 = 2. 5) , 6. 95 ( 1 H, dd, 3=2. 5, 
8. 5) , 7. 26 (1H, d, J = 8. 5) , 7. 3 2-7. 4 3 (3H, m) , 7. 
4 9-7. 5 2 (2H, m) , 7. 60 (1H, d, 3 = 2. 5) , 7. 80 ( 1 H, d, 
J = 8. 2), 9. 35 (1H, br), 10. 72 (1H, br) 
IgD: (R) -2- [N- [2- (6 -fc KD^>- 9 H-;fr;W^/— JV- 2 

xsc-em^b^b^^^^ltwipbT^LT, 2- (N-^>y;UT^y^h^ 

m&MUZ&^X. 4k&® (III) tD^Utw2- (N-^V^VT^y^b^) -6 

5 7 
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CT^n~;H40. 5«^^K (3. 9ml) feiD^T^U*fajU^ffi%5^U tit 

'H-NMR (DMSO-d 6 ) : 3. 00 (3H, s) , 3. 0 5-3. 5 3 (4H, m) , 
4. 3 3-4. 42 (2H, m) , 5. 02 ( 1 H, d, J = 9. 9) , 6. 27 ( 1 H, 
b r) , 6. 75 (1H, dd, J = 2. 2, 8. 5) , 6. 80 ( 1 H, dd, J = 2. 
2, 8. 5) , 6. 95 (1H, d, J = 2. 2) , 7. 13-7. 24 (3H, m) , 
7. 31-7. 39 (3H, m) , 7. 88 (1H, d, J = 8. 5) , 8. 88 ( 1 H, 
b r) , 8. 99 (1H, br), 9. 24 ( 1 H, br), 9. 86 (1H, br), 
10. 8 5 ( 1 H, b r) 
CHWJ3 8] 

3* -^hD7th7xy> (2. OOg) Wf^-t-^i-f^(12. 1 
m l ) izmm^. 2 ot;T*;w:M^^7 VJV (4. 9 0 g) £ 1 5#jWTisrFl/ 

$m.T&M-rz>z.tT*mm£-t&2-?au-3' --hD7tb7x;xi. 62 g; 

6 7. 0%) 
CHSBffiI3 9] 

3' -xhpjth7xy> (2. OOg) ^rh7kHD77> (24. 2ml) (I 
»#U 2 2°CT*Z*UZi&(k7.;U-7VJV (4. 9 0 g) 5: 1 5$bWC»TUfc. 2H#|H! 
Jim SJS^^tK (1 5 0ml) fein*, mWl/c Bfflfcx^fcJn*., #ittft 

tfcM-TZZ£X~mmfrZ> 2-^DD-3' -xhn7tb7x;> (l. 4lg;58. 
3%) 

C31WJ4 0] 

3' --hD7tb7xy>(2. 0 0 g) t^-fy^D^i- r;Kl 2. 1ml) 

immu 2 2 e CT-wti(^b^;i/>";;v (6. 7 o g) fc-jgcan*, 6. 5&fai&jffi 

;Uai-^;i/T'^L/c 0 MJET^-r€>C^T*g«Jt-r^2-^DD-3' -xihpy-t 
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b7x;> (2. 0 1 g ; 8 3. 1%) 
[H»J4 1] 

4' -?UU-3' --hD7th7x;> (2. 0 0 g) ?:fh7tKD77V (2 
0ml) C**»U fflC*W* J b«W7'JJK4. 0 4g) H5^MT 
U «T««€>C1 0 5»lfc. fiJfcfit * (5 0ml) tin*., ■Mx*-*'CfllHti 

gKS«:^y*y;V*7A^DTb^7-f--C«l«U g^i:-rS2-^DD- (4' - 
-^hP) 7-feh7xyV (1. 60g;6 8. 2%)fe»fc. 

mum* 2-47] 




(18) 



*2 







7th7i;> 


so 2 ci 2 (^S) 


mm 






4 2 


MTBE(0.5) 


1 


3.0 




4.5 


50.8 


4 3 


MTBE(l) 


1 


1.65 




7.0 


70.1 


4 4 


IPE(1) 


1 


3.0 




3.0 


77.8 


4 5 


DME(1) 


1 


1.65 




4.0 


71.4 


4 6 


MTBE(1) 


3 


3.0 


111 inn. 


1.0 


50.3 


4 7 


MTBE(l) 


4 


1.1 




7.0 


78.9 



MTBEs*^-;!'- t 7-)V. IPE^-f V7*DtfJH- xJK DME= 1 , 2~V*h 



[itWJl~3] 

m 3 im<Dmm*m^fi^m^<Dttmm$:*-t. fimznmm-e&i'ttm-mb 
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S0 2 C1 2 (^*) 








i 


CH 2 C1 2 (1) 


i 


3.0 




7.0 


10 &.T 


2 


toluene(l) 


i 


3.3 




7.0 


10 


3 


CH 3 OH(l) 


i 


3.0 


MM 


7.0 


10 
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1. -Us* (7) 





(7) 



OH 

(6) 

HHsS (5) 

N0 2 

fc&U ^v^it^^>#^-^ (9) 




R 2 

I 



• A* 



(9) 



»S1 
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(4) 





(3) 



(2) 




(2) 

NHSOgR 3 

R 3 f£, -f£^7;W^*^{i^>^»?:^U, R 1 '„ R 2 . A' fcitF* 1 
OH 

n 

(1) 




NHS0 2 R J 
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XX0' JCW 

(5$4"> xliNH, Oi/tJiSflDv^-rn^^U R 5 f*> tKHIJS^ 

(i) T^sn*-fb^ei©«B6^. 

2. (7) 



o 




(7) 



N0 2 



tt^ (6) 



OH 




(6) 



NO z 



K*, Refect tFBfi, ffimt^ft^ftmUMMt^-rz. 4IU * 1 ti^JWWRK-y 
3. -#5* (5) 




(5) 



1 a^lWRflfrFfca*-*-. ] T^^aitf^frfc-jftsS (9) 
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D** % r 2 ^ r$;m<Dmm*&iss a* ^ nas^s 



»51 



xti, nh, o^fc&s&^u r 51 (^ tK^h^ fi«ai-efi(ii$n/c^ctt 

i±. Hft^ (4) 



(4) 



N0 2 

4. (6) 

OH 



(6) 





N0 2 



5. (6) 

OH 



(6) 




NO, 



6. HttsS (5) 
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(5) 



NO, 



7. Htt* (4) 




(4) 



NO, 



8. -jttS (3) 

OH R 2 

-N. 




.A* 



(3) 



»51 
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9. (1 8) 

o 

R ' (18) 

fbU (19) 

o 





Yb^^^c-tirU^ m^UU^^MTcLX. -Ml£ (6) 

PH 

(6) 
N0 2 

^7U^#TT% -fl£$ (5) 





(5) 



^NT-i^x^^^-^ (9) 
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R z 

I (9) 



=•51 




-«5£ (4) 



(4) 



(3) 



r»\ r\ a' «j:tf*i<i. luia^^ti^niub^^wrs. ] T-m-zn 

(2) 



(2) 





NHSO z R 



[5**, R 3 (i. igar^^S^^^V^S^^U R 11 , R\ A' 
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(5*4«, X(4NH, 0*/c<4S©v^n*>%^U R 5 (4> #fJS«^ 7j<^g, 7^S 

i o. -m& (i 6) 

o 

H 

(16) 

[^4>, n 14 1 ~ 5 fcgrr. R 12 i4* 7jcfHM^ 7nd^>H^ T->D^X T^WKT^ 
>\ NR 6 S0 2 R 3 ( ->7A h U :7;l/^Dp<^;l/£;^4-hn£;^U ntf2&±(Dm 

-^c, R 12 (4^n^nitria©M^»(rfc^^i^-*/c{4^^€>gM»?:^-r. r, r' 14, 

R 6 (4tK^?^/c(47 5 ^S©«SS%/Tl, R 3 liM7^;VS/cli^y^4/7 

-fls^ (1 7) 




(R 12 )„TT 




(17) 



13ft. n, R*\ RfcitfR' (4, fulfil ;ft^->lfi3 bS^^WrS. ] t'i^Sa 
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